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Vet. Pathol. 25387-389 (1988) Adenomatous Dysplasia of the Equine Allantois M. MCENTEE, T. BROWN, AND K. MCENTEE Placental lesions have been reported3 and observed, at a very low frequency, by several investigators (K. McEntee, W. J. Hartley, personal communication) . Similar but smaller nodules have been identified near the umbilicus, on the allantoic surface of placentas from elephants and rhinoceroses (K. Benirschke, personal communication). Similar changes have not been found in fetal membranes of other species including humans.
Complete fetal membranes and an aborted female fetus of approximately 11 months gestation were submitted for pathologic evaluation. The thoroughbred mare had a history of signs beginning on March 19 which suggested premature parturition, e.g., mammary gland enlargement and milk production. The mare was diagnosed as having vaginitis and cervicitis. Klebsiella sp. was cultured from the vagina. The hemogram and blood chemistries were normal except for an elevation in gamma-glutamyl transferase. Therapy of antibiotics and synthetic progestin was continued until abortion. The fetus was alive (per rectal palpation) on March 19, 25, April 2, and 6. A dead foal was delivered on April 7.
Fetal lesions were limited to the lungs and the placenta. Lungs had a uniform, firm texture and contained disseminated, 1-2 mm, yellow, circular foci. Histologically, there was a moderate, acute bronchopneumonia with collections of neutrophils and cellular debris that extended from medium and small bronchiolar lumina into alveolar spaces. Ulcerated bronchioles contained adherent fibrin and lumenal proteinic edema fluid. Keratinized squamous cells were numerous, both mixed with lumenal exudates and in the alveolar and bronchiolar spaces of noninflamed areas (aspiration of desquamated epidermal keratinocytes).
Gross placental lesions included multiple raised, tan, f i r m nodules and elongate plaques on the allantoic surface of the chorioallantois ( Fig. 1 ) ranging in diameter from 1 cm to 20 x 30 x 1 cm. Nodules were clustered near the umbilical stalk while the largest plaque was approximately 60 cm distant. Some of the allantoic thickenings contained 1-2-mm cysts filled with clear to opaque, white (purulent) fluid, while others were homogenous and fleshy on cut surface. The chorion was covered by microcotyledons which appeared denser and more prominent over the allantoic lesions. The allantoamnion was normal.
Histologically, allantoic lesions consisted of variably dilated, anastomosing glands within a scant to abundant, loose, collagenous, fibrovascular stroma (Fig. 2) . The glands and associated stroma extended from the allantoic surface down to the thick-walled arteries of the chorion. Glandular structures varied considerably in size and shape, occasionally divided into multicameral units by thin epithelial-lined septae. Individual smaller glands extended from focal thickenings a' short distance into the adjacent, normal-appearing allantoic connective tissue. In these areas, and in many of the smaller nodules, inflammation was absent. Glandular spaces contained a homogenous, deeply eosinophilic to amphophilic, proteinic material often admixed with degenerate neutrophils, desquamated epithelial cells, and macrophages. Low numbers of neutrophils and mononuclear cells were scattered in the stroma surrounding these glands. Epithelium lining the glands ranged from simple, tall columnar to large cuboidal cells which were either clustered together and piled up or were widely spaced and flattened. Allantoic epithelium over the nodules was similar and was occasionally continuous with subjacent glandular structures. Epithelial cells had abundant, pale eosinophilic cytoplasm with distinct borders. Some cells also contained discrete eosinophilic globules. Nuclei varied moderately in size, were round to oval, rarely convoluted, and contained vesicular chromatin with occasional prominent nucleoli.
Chorionic villous crypts over the allantoic nodules formed solid, occasionally branching cords of palisading epithelial cells. Similar, but milder, focal changes were scattered over the chorionic surface in non-tumorous areas. The remainder of the chorion, as well as the allantoamnion, was normal. Inflammation was not found in the chorion, the umbilical stalk, or the allantoamnion.
The cause of these proliferative, glandular, allantoic lesions might be an inflammatory hyperplastic reaction of the allantoic epithelium due to infection, a dysplastic change, or neoplasia of the allantoic epithelium. Although distinguishing between neoplasia, dysplasia, and hyperplasia in such a case is difficult, several points need to be considered. The lesions are multifocal and confined to the allantois. More typical of neoplasia is the locally invasive growth of a glandular secretory epithelium apparently arising from the allantoic epithelium which normally is nonglandular and nonsecretory. Neoplasms of fetal membranes occur in humans' but are limited to trophoblastic cell tumors, chorioangiomas (hemangiomas), and, rarely, teratomas.
The lesion could be categorized as proliferation secondary to inflammation caused by some infectious agent. However, inflammation within the nodules is not in proportion to epithelial and stromal proliferation; rather, it appears that inflammation occurred secondary to this proliferation. In addition, some growths completely lack inflammation. The inflammatory reaction is focused on the glandular lumina rather than the stroma, with significant accumulations of exudate only found within dilated glands or in regions of gland-stroma interface where epithelium is disrupted. Although placentitis is common in horses and other species, allantoic proliferations associated with inflammation are not, suggesting that some other factors are involved.
In two previously reported cases,3 one horse aborted at 10 months gestation after developing a vaginal discharge 2 weeks earlier, and the other was a term delivery with the only abnormality, other than the allantoic nodules, being a malformation of the foal's head. In the first case, there was extensive inflammation of the chorionic surface, as well as a fibrinonecrotic lesion on the fetal side of the amnion, but the allantois was not affected. In the second case, inflammation was not present.
We propose that the allantoic glandular plaques and nodules described in this report may represent a dysplastic5 proliferation of allantoic epithelium which, in turn, may or may not have predisposed to development of placentitis and abortion. The stimulus for this putative dysplastic change is unknown. In this case, the acute fetal bronchopneumonia and allantoitis probably caused the abortion. It is not clear as to whether the inflammatory lesions occurred as a result of an Hepatocytic giant cell formation is a distinctive morphologic feature of human fetal and neonatal hepatitis; it occurs with congenital or neonatal infection by rubella, cytomegalovirus and reovirusb6.* with trisomy 17-18 syndrome,' and in many cases of inapparent etiology.6 This unusual hepatic reaction appears to be a characteristic response of the susceptible immature human liver to a variety of injurious agents. Hepatocytic giant cell formation is uncommon in animals. It is seen in mice infected with the corona virus agent of mouse hepatitis and rarely in cats (B. A. Summers, personal communication). Giant multinucleated hepatocytes have been recorded as a prominent feature of hepatitis in a foal with prolonged isoimmune erythroly~is.~ Of 132 aborted equine fetuses submitted to our diagnostic pathology services between January 1985 and January 1988, three (2.3%) had hepatocytic giant cells. Two foals were of 7 months gestation, the other, 5 months.
Formalin-fixed, paraffin-embedded tissues from these foals were stained with hematoxylin and eosin, Prussian blue, and Hall's stains, sectioned at 4 pm, and examined by light microscopy. Formalin-fixed tissue from each case was immersed in three washes of 3% glutaraldehyde in a 0.1 M cacodylate buffer at pH 7.3 and post-fixed in 1% osmium tetroxide in the same buffer. After acetone dehydration and epoxy resin embedding, tissues were sectioned and stained with 2% methanolic uranyl acetate and lead citrate for examination by transmission electron microscopy.
Serum samples were submitted from each dam for equine viral arteritis and equine herpesvirus 1 serology. Fetal and placental specimens were submitted for bacterial isolation (3), viral immunofluorescence (3), and Chlamydia1 isolation Serology and bacterial and viral isolation produced no evidence of fetal or maternal infection with significant pathogens in any of the cases. Histological and gross lesions were confined to the liver, except in one foal where there was a mild multifocal non-suppurative myocarditis. No viral inclusions were seen in the heart. The gross appearance of each of the livers was a consistent intense green that exaggerated the demarcation of the hepatic lobular architecture.
(1).
Microscopic hepatic alterations were also consistent. The acinar architecture was completely effaced with disorganization of hepatocyte cords, multifocal hepatocellular necrosis without zonar distribution, and generalized vascular congestion. There was a mild increase in mononuclear inflammatory cells. All hepatocytes contained abundant granular green-gold pigment that stained histochemically positive for bile pigment. Bile canaliculi were difficult to identify. Most hepatocytes were present as large syncytial cells containing up to ten nuclei that tended to be centrally located (Fig. 1) . These cells contained numerous, fine, clear to large round vacuoles. Irregularly present large round intranuclear inclusions with the tinctorial properties of cytoplasm were seen.
Transmission electron microscopy of hepatocytes confirmed the presence of hepatocyte syncytia, (Fig. 2) and the cytoplasmic nature of nuclear inclusions by the presence of rough profiles of endoplasmic reticulum and membranebound vacuoles (Fig. 3) . Nuclear chromatin was often pale and dispersed. Many varying sized round to oval membranebound vacuoles from 0.5-5.0 pm in diameter containing fine granular electron-dense material were present in syncytial cell cytoplasm. Other irregularly shaped clear membranebound vacuoles consistent with dilated smooth endoplasmic reticulum were seen. Relatively few bile canaliculi were noted around the periphery of the giant cells. Those present were dilated with shortened and less numerous microvilli (Fig. 4) .
Giant cell hepatopathy of midterm equine fetuses is an uncommon, but distinct entity involving fusion of hepatocytes and loss of canalicular architecture; it is morphologically similar to syncytial cell hepatitis of the human neonate. Biliary stasis appears to result from derangement of bile canalicular architecture in both equine and human hepatopathies. Human neonatal hepatitis has been linked to the later development of biliary atresia and obliterative fibrotic le-sion~.~.~.' These lesions are not part of the equine hepatic response to fetal or neonatal injury. While the unique morphologic expression and the infrequent observation of this lesion may suggest etiologic specificity, serologic, virologic,
